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DETAILED ACTION 
Continued Examination Under 37 CFR 1. 1 14 
A request for continued examination under 37 CFR 1.114. including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on May 23, 
2006 has been entered. 

Response to Amendment 

Applicant's amendment of May 23, 2006 does not render the application 
allowable. 

Status of Objections and Rejections 

All rejections from the previous office action are maintained. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the Invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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Claims 10-13. 17-19. 24. 26-28 and 30-32 are rejected under 35 U.S.C. 102(b) 
as being anticipated by Merricks et al. 

Regarding claims 10. 12, 13 and 24 Merricks et al. teach a copper electroplating 
bath, comprising: water as a solvent (paragraph 21); copper ions (paragraph 21); 
pyrophosphate anions (paragraph 24); Na and K cations added to the electroplating 
bath as a salt of anions, such that pyrophosphate anions are present in the 
electroplating bath in stoichiometric excess relative to copper ions (paragraph 24); 2,5- 
dimercapto-1,3,4-thiadiazole organic additive (paragraph 28) at a concentration in the 
range from 0.1 ppm to 1000 ppm (or 0.75 uM to 7500 uM), which is within the range of 
the instant claim; and a surfactant (paragraph 29). Electrodepositing copper metal in 
Damascene trenches and vias to form circuitry on semiconductor chips is an intended 
use of the instant invention and, thus, is not given patentability weight 

Regarding claim 11. Merricks et al. teach a copper electroplating bath wherein 
cations other than copper ions are not electroactive at the potential used for copper 
electrodeposition, such that relatively pure copper metal is deposited (paragraph 10). 

Regarding claim 17, Merricks et al. teach a copper electroplating bath wherein 
the temperature is maintained between 100F to 135F (or 38C to 57C), which is within 
the range of the instant claim (paragraph 31). 

Regarding claim 18, Merricks et al. teach a copper electroplating bath wherein 
the pH is maintained in the 8.0 to 8.8 range (paragraph 24). 
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Regarding claim 19, Merricks et al. teach a copper electroplating bath comprising 
ammonium ion (paragraph 25). 

Regarding claims 26-27, Merricks et al. teach a process for electrodepositing 
copper circuitry in trenches and vias on semiconductor chips, comprising the steps of: 
providing a semiconductor chip with trenches and vias to be filled with copper 
(paragraph 18 and 32); placing said chip in contact with an electroplating bath (example 
1), a copper electroplating bath, comprising: water as a solvent (paragraph 21); copper 
ions (paragraph 21); pyrophosphate anions (paragraph 24); Na and K cations added to 
the electroplating bath as a salt of anions, such that pyrophosphate anions are present 
in the electroplating bath in stoichiometric excess relative to copper ions (paragraph 24); 
and 2,5-dimercapto-1,3,4-thiadiazole organic additive (paragraph 28) at a concentration 
in the range from 0.1 ppm to 1000 ppm (or 0.75 uM to 7500 uM), which is within the 
range of the instant claim, and electrodepositing copper in said trenches and vias 
(example 1). 

Regarding claim 28, Merricks et al. teach a copper electroplating process 
comprising a surfactant (paragraph 29). 

Regarding claim 30, Merricks et al. teach a copper electroplating process 
wherein the temperature is maintained between 100F to 135F (or 38C to 57C), which is 
within the range of the instant claim (paragraph 31). 

Regarding claim 31, Merricks et al. teach a copper electroplating process 
wherein the pH is maintained in the 8.0 to 8.8 range (paragraph 24). 
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Regarding claim 32, Merricks et al. teach a copper electroplating process 
comprising ammonium ion (paragraph 25). 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Merricks 
et al. in view of Shipley et al. 

Merricks et al. teach the method as described above. Although Merricks et al. 
teach depositing a copper alloy (paragraph 20), the reference does not explicitly teach 
the specific alloying element. 

Shipley et al. teach "the copper plate deposited from the preferred solution is 
alloyed with the Group VIII metal cation and is distinguishable from prior art electroless 
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copper deposits by substantially improved bending or tensile properties and a smoother, 
more highly reflecting surface appearance" (abstract). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the bath of Merricks et al. by using the Group VIII metal 
(such as Fe and Co) as taught by Shipley et al., because it would improve the bending 
or tensile properties of the plated copper. 

Claims 14 and 29 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Merricks et al. in view of Jonker et al. 

Merricks et al. teach the method as described above. The difference between the 
reference to Wells et al. and the instant claims is that the reference does not explicitly 
teach using polyoxyethylene(1 0)isooctylphenylether as a surfactant. 

Jonker et al. teach using polyoxyethylene(10)isooctylphenylether (table 3) as a 
surfactant for plating copper in order to enhance the ductility of the plated copper 
(column 4 lines 33-44). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to replace the surfactant of Merricks et al. by using the 
polyoxyethylene(10)isooctylphenylether surfactant of Jonker et al., because the 
surfactant would enhance the ductility of the plated copper. 

Claims 20 and 33 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Merricks et al. in view of Wells et al. 
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Merricks et al. teach the method as described above. The difference between the 
reference to Wells et al. and the instant claims is that the reference does not explicitly 
teach using nitrate ion. 

Wells et al. teach that "the useful range of current density may be further 
extended by addition of nitric acid, nitrite ions or nitrate ions" (column 2 lines 25-30). 

It would have been obvious to one having ordinary skill in the art at the time the 
Invention was made to modify the solution and method of Merricks et al. by using the 
nitrate ions of Wells et al., because it would extend the useful range of current density 
for plating copper. 

Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over Merricks 
et al. in view of Wells et al. and Jonker et al. 

Merricks et al. teach the method as described above. The difference between the 
reference to Wells et al. and the instant claims is that the reference does not explicitly 
teach using nitrate ions nor using polyoxyethylene(10)isooctylphenylether as a 
surfactant. 

Wells et al. teach that "the useful range of current density may be further 
extended by addition of nitric acid, nitrite ions or nitrate ions" (column 2 lines 25-30). 

Jonker et al. teach using polyoxyethylene(10)isooctylphenylether (table 3) as a 
surfactant for plating copper in order to enhance the ductility of the plated copper 
(column 4 lines 33-44). 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the bath of Merricks et aL by using the nitrate ions of 
Wells et a!., because It would extend the useful range of current density for plating 
copper, and further replace the surfactant of Merricks et aL by using the 
polyoxyethylene(10)isooctylphenylether surfactant of Jonker et al. in order to enhance 
the ductility of the plated copper. 



Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Long!, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528. 163 
USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 

Effective January 1, 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 



Claims 10-13, 15, 17-20, 24, 26-28 and 30-33 rejected on the ground of 
nonstatutory obviousness-type double patenting as being unpatentable over claims 1-14 
of U.S. Patent No. 6.709.564 in view of Merricks et al. 
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Regarding claims 10 and 24, US patent '564 claims a copper electroplating bath, 
comprising: water as a solvent (claim 1); copper ions (claim 1); pyrophosphate anions 
(claim 2); Na and K cations added to the electroplating bath as a salt of anions, such 
that pyrophosphate anions are present in the electroplating bath in stoichiometric 
excess relative to copper ions (claim 4); 2,5-dimercapto-1,3,4-thiadiazole organic 
additive (claim 10). Electrodepositing copper metal in Damascene trenches and vias to 
form circuitry on semiconductor chips is an intended use of the instant invention and, 
thus, is not given patentability weight. 

Regarding claim 11, US patent '564 claims a copper electroplating bath wherein 
cations other than copper ions are not electroacttve at the potential used for copper 
electrodeposition, such that relatively pure copper metal is deposited (claim 5). 

Regarding claim 15, US patent '564 claims silver (claim 8). 

Regarding claim 17, US patent '564 claims a copper electroplating bath wherein 
the temperature is maintained between 40-60° C, which is within the range of the instant 
claim (claim 11). 

Regarding claim 18, US patent '564 claims a copper electroplating bath wherein 
the pH is maintained in the 8.0 to 9 range (claim 12). 

Regarding claim 19, US patent '564 claims a copper electroplating bath 
comprising ammonium ion (claim 6). 

Regarding claims 26-27, US patent '564 claims a process for electrodepositing 
copper circuitry in trenches and vias on semiconductor chips, comprising the steps of: 
providing a semiconductor chip with trenches and vias to be filled with copper (claim 1); 
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placing said chip in contact with an electroplating bath (claim 1), a copper electroplating 
bath, comprising: water as a solvent (claim 1); copper ions (claim 1); pyrophosphate 
anions (claim 2); Na and K cations added to the electroplating bath as a salt of anions, 
such that pyrophosphate anions are present in the electroplating bath in stoichiometric 
excess relative to copper ions (claim 6); and 2,5-dlmercapto-1 ,3,4-thiadiazole (claim 
10), and electrodepositing copper in said trenches and vias (claim 1). 

Regarding claim 30; US patent '564 claims a copper electroplating process 
wherein the temperature is maintained between 40-60° C, which is within the range of 
the instant claim (claim 11). 

Regarding claim 31, US patent '564 claims a copper electroplating process 
wherein the pH is maintained in the 8.0 to 9 range (claim 12). 

Regarding claim 32, US patent '564 claims a copper electroplating process 
comprising ammonium ion (claim 6). 

Regarding claims 20 and 33, US patent '564 claims a copper electroplating 
process comprising nitrate ion (claim 14). 

US patent '564 differs from the instant claims in that the reference does not 
explicitly claim the specific concentration of 2,5-dimercapto-1 ,3,4-thiadiazole (present 
claims 10, 24 and 26); or a surfactant (claims 13, 24 and 28). 

Merricks et al. teach a copper electroplating bath, comprising: 2,5-dimercapto- 
1 ,3,4-thiadiazole organic additive (paragraph 28) at a concentration in the range from 
0.1 ppm to 1000 ppm (or 0.75 uM to 7500 uM), which is within the range of the instant 
claim; and a surfactant (paragraph 29). 
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Addressing claims 10, 24 and 26, it would have been obvious to one having 
ordinary sicill in the art at the time the invention was made to have modified the method 
of US patent '564 by using the 2,5-dimercapto-1,3,4-thiadiazole concentration of 
IVIerricks et a!., because it would provide bottom-top fill of apertures without voids 
(paragraphs 9-10 of Merricks et al.) 

Addressing claims 13, 24 and 28, it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to have modified the method 
of US patent '564 by using the surfactant of Merricks et al., because it would provide 
bottom-top fill of apertures without voids (paragraphs 9-10 of Merricks et al.) 

Claims 14 and 29 are rejected on the ground of nonstatutory obviousness-type 
double patenting as being unpatentable over claims 1-14 of U.S. Patent No. 6,709,564 
in view of Merricks et a!., and further in view of Jonker et al. 

US patent '564 claims the method as described above. The difference between 
the reference to Wells et al. and the instant claims is that the reference does not 
explicitly claim polyoxyethylene(10)isooctylphenylether as a surfactant. 

Jonker et al. teach using polyoxyethylene(10)isooctylphenylether (table 3) as a 
surfactant for plating copper in order to enhance the ductility of the plated copper 
(column 4 lines 33-44). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to replace the surfactant of US patent '564 and Merricks et al. by 
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using the polyoxyethylene(10)isooctylphenylether surfactant of Jonker et al., because 
the surfactant would enhance the ductility of the plated copper. 

Claim 25 is rejected on the ground of nonstatutory obviousness-type double 
patenting as being unpatentable over claims 1-14 of U.S. Patent No. 6,709,564 in view 
of Merricks et al. and Jonker et al. 

US patent '564 claims the method as described above. US patent '564 differs 
from the instant claims in that the reference does not explicitly claim the specific 
concentration of 2,5-dimercapto-1,3,4-thiadiazole or 
polyoxyethylene(10)isooctylphenylether. 

Jonker et al. teach using polyoxyethylene(10)isooctylphenylether (table 3) as a 
surfactant for plating copper in order to enhance the ductility of the plated copper 
(column 4 lines 33-44). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the bath of US patent '564 by using the 
polyoxyethylene(10)isooctylphenylether surfactant of Jonker et al., because it would 
enhance the ductility of the plated copper. It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to have modified the method 
of US patent '564 by using the 2,5-dimercapto-1,3,4-thiadiazole concentration of 
Merricks et al., because it would provide bottom-top fill of apertures without voids 
(paragraphs 9-10 of Merricks et al.) 
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Response to Arguments 



In the arguments presented on page 8 and 10 of the amendment, the applicant 
petitions to claim priority to US patent 6,709,564 in order to overcome the Merricks et al. 
patent. However, the present application is not entitled to the filing date of the parent 
application, because the limitation of "2,5-dimercapto-1 ,3,4-thiadiazole at a 
concentration of less than 4 uM" is not supported by the parent application. The parent 
application only teaches a concentration of 1-3 ug/L (column 7 lines 54-58), which is not 
equivalent to the broad limitation of less than 4 uM. According to MPEP 201 .1 1 (IB), 



Any claim in a continuation-in-part application which is directed solely to subject matter 
adequately disclosed under 35 U.S.C. 1 12 in the parent nonprovisional application is entitled to 
the benefit of the filing date of the parent nonprovisional application. However, if a claim in a 
continuation-in-part application recites a feature which was not disclosed or adequately 
supported by a proper disclosure under 35 U.S.C. 1 12 in the parent nonprovisional application, 
but which was first introduced or adequately supported in the continuation-in-part application, 
such a claim is entitled only to the filing date of the continuation-in-part application; In re Chu^ 
66 F.3d 292, 36 USPQ2d 1089 (Fed. Cir. 1995); Transco Products, Inc. v. Performance 
Contracting Inc., 38 F.3d 551, 32 USPQ2d 1077 (Fed. Cir. 1994); In re Van Lagenhoven, 458 
F.2d 132, 136, 173 USPQ 426, 429 (CCPA 1972); and Chromalloy American Corp, v. Alloy 
Surfaces Co., Ina, 339 F. Supp. 859, 874, 173 USPQ 295, 306 (D. Del. 1972). 



Therefore, the rejections using Merricks et al. under 35 USC 102 is proper. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Luan V. Van whose telephone number is 571-272-8521. 
The examiner can normally be reached on M-F 9:30-6:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen can be reached on 571-272-1342. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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